Cytokine- and calcium ionophore A23187-mediated arachidonic acid metabolism in neutrophils.
Arachidonic acid (AA) metabolism is implicated as an intracellular and/or intercellular second messenger system for the transmission of cytokine-initiated signals that affect neutrophils and mediate systemic toxicity. The purpose of the present study is to ascertain if cytokines that are known to affect neutrophil function in vivo and in vitro directly stimulate neutrophil AA metabolism in vitro. The recombinant human cytokines multi-colony stimulating factor, granulocyte-macrophage colony-stimulating factor (GM-CSF), interleukin 1, tumor necrosis factor (TNF), and interleukin 6 and the calcium ionophore A23187 were incubated with purified 14C-AA radiolabeled human peripheral blood neutrophils and the effects were assayed by one- and two-dimensional thin layer lipid chromatography. None of the cytokines appeared to induce the release of cell-incorporated AA or to increase the level of radiolabeled phosphatidic acid. TNF induces severe systemic toxicity that is inhibited by cyclooxygenase inhibitors, which suggests a role for AA metabolites in the pathophysiologic effects of TNF; we have confirmed that TNF and endotoxin act synergistically to induce indomethacin-inhibitable fatal shock in rats. However, when in 3H-AA radiolabeled human neutrophils were incubated with TNF in kinetic, cold-chase, and TNF preincubation experiments, TNF was not found to increase AA metabolism, although changes in the intracellular neutral lipid content were noted. GM-CSF, which has been reported by previous investigators to directly induce the release of AA, did not release neutrophil-associated 3H-AA. In conclusion, the direct release of AA from membrane-associated phospholipids does not appear to be a major second messenger pathway for cytokine-initiated activation of neutrophils.(ABSTRACT TRUNCATED AT 250 WORDS)